Abstract: Health care professionals' adoption of evidence-based practice (EBP) remains limited, although most health care professionals are familiar with EBP and believe in its value. This systematic review aimed to bring together the best methods used to teach EBP to health professionals. The authors conducted a systematic search for the period [2005][2006][2007][2008][2009][2010][2011][2012][2013][2014][2015] (an update of the search took place in October 2016) using PubMed interface (Medline). MeSH terms as well as free-text keywords were used. Studies were analyzed and evaluated by title and abstract. Those studies which fulfilled the inclusion criteria were assessed by full text. References of articles were also taken into consideration for identifying relevant studies not found through algorithm search. Twenty articles were found to be relevant. The majority of the studies were conducted among nurses (n=7) and physicians (n=6), and only a few among professionals from mixed disciplines (n=5). Two studies were conducted among chiropractors (n=1) and faculty members from a naturopathic and classical Chinese medicine institution (n=1). Researchers used a variety of different approaches, which varied with respect to duration and organization. We divided interventions into two categories. Single interventions included either a workshop, or a journal club, or a conference, or a lecture, or online learning tools, whereas multiple interventions included a combination of these approaches. An increase in EBP competencies and attitudes was reported in nine studies. Teaching methods for optimizing EBP among health professionals could become a robust standardized procedure of the medical educational curricula and lifelong learning of health care professionals.
Introduction
The delivery of high-quality and safe patient care has been of utmost importance for all regulatory agencies. This has an impact on clinical decision-makers who encourage health care providers to incorporate evidence-based practices (EBPs) to provide high-quality clinical care. EBP integrates epidemiology, statistics, and research methodology into health care. The whole EBP process includes four steps: a) formulation of a focused research question, b) access relevant literature, c) critical appraisal of the validity of the existing research, and d) application of the findings to the decision-making. 1 There is increasing evidence illustrating that health care professionals have a positive attitude towards EBP. 2, 3 Nonetheless, their understanding and skills related to EBP are inadequate. [2] [3] [4] As a result, implementation of EBP has been challenging submit your manuscript | www.dovepress.com
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Patelarou et al as only one in four health professionals provide care within an EBP framework. 5, 6 Today's health care professionals have different levels of EBP knowledge and skills, depending on their education, experience, and own interest. 5, 7 Providing an organization of baseline information on EBP permits the development of educational initiatives and changes in order to enhance EBP incorporation into daily practice. As practices, beliefs, and skills of staff related to EBP may affect the success of initiatives to implement EBP, more research in these areas is valuable for assessing future implementation strategies.
This systematic review attempted to accumulate the existing knowledge and experience on how EBP strategies are taught over the last years with the aim to increase the awareness, knowledge, and positive attitudes and perceptions towards EBP of health professionals. The primary and main objective of this review was to explore and define the best approaches for teaching EBP to health professionals.
Methods
Our research team has previously conducted a systematic review to summarize the present approaches for teaching EBP among health care students. 8 As a further step, we decided to expand our search on the existing approaches to teach EBP to health care professionals, including medical doctors of any specialty and nurses, by incorporating a similar methodology approach. 8 The review protocol of this review was based on the protocol developed for the review of health students already published elsewhere. 8 Briefly, a protocol was developed according to the MOOSE Guidelines for Meta-analyses and Systematic Reviews of Observational Studies. 9 Subsequently, a systematic search of Medline database was performed for the period 2005 to March 2015 (updated in October 2016). The core algorithm used was: (("Physicians" OR "General Practitioners" OR "Nurses" OR "Nurse Midwives" OR "Health Personnel") AND ("Models, Educational" OR "Education" OR "Health education" OR "Education, Nursing, Graduate" OR "Teaching"; "Curriculum" OR "Training" OR "Critical appraisal" OR "Workshops" OR "Journal clubs") AND ("EvidenceBased Practice" OR "Evidence-Based Nursing" OR "Evidence-Based Dentistry" OR "Evidence-Based Emergency Medicine")). The search was repeated for the EMBASE database. Hand-searching of additional eligible studies that met the inclusion criteria took place through screening the bibliographies of relevant studies/reviews. Same selection criteria were also applied in this review. 8 Briefly, high-quality literature published in English over the last 10 years was included. Any type of educational intervention of a pre-/ post-intervention style with a quantitative estimation of the effectiveness of the intervention was eligible for inclusion in this study. Literature screening (a three-stage approachexclusion by reading the title, the abstract, and the full text) and extraction of the data were conducted by two reviewers independently. In cases of uncertainty, a discussion was held among the members of the team to reach a common consensus.
Results
Literature search
A total of 973 records were retrieved through our search in Medline and Embase databases. After reading the articles and abstracts of the retrieved records, we selected 173 for further evaluation. Of these articles, 157 were excluded after reading the full text. Four articles were added following the updated search (October 2016). Finally, 20 studies were considered to be appropriate for answering our primary research question. Figure 1 shows the exact sequence and process of identification, selection, and exclusion of study in each step of the search.
Study characteristics
Regarding the origin of each study, only one study was conducted in Europe (Spain) 10 , and 19 in countries outside Europe including the USA, [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] Taiwan, 24 Canada, 25 Peru, 26 Iran, 27 Pakistan, 28 and Israel. 29 Twelve studies have been published since 2011. 10, 11, 14, 15, 18, [20] [21] [22] [23] [24] [25] [26] Of the 20 studies, 17 were pre-post uncontrolled trials, 11, 12, [14] [15] [16] [17] [18] [19] [20] [22] [23] [24] [25] [26] 28, 29 and three were controlled trials. 10, 21, 27 In the studies, the effect of the intervention on the intervention group was compared to the attitudes of the nonintervention control group. The sample size varied from six to 609 health professionals. Participants of studies were mainly nurses (n=7) [10] [11] [12] [13] 19, 20, 22 and physicians (n=6). 16, 17, [25] [26] [27] 29 The remaining studies sampled professionals from mixed disciplines (n=5), 15, 18, 23, 24, 28 chiropractors (n=1), 21 and faculty members from a naturopathic and classical Chinese medicine institution (n=1).
14 Studies tested different educational approaches and interventions that varied in duration, design, and format (workshops, lectures, conferences, journal clubs, tutorials, online sessions, competitions) or a combination of these (multiple interventions, MIs). We classified studies as those including a single intervention (SI) (e.g. workshop, lecture, or online learning) [11] [12] [13] [14] 18, 20, 22, [24] [25] [26] [27] [28] and those including combination of different educational approaches and tools (multiple interventions). 10, 16, 17, 19, 21, 23, 29 Moreover, the duration of the
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Teaching health care professionals EBP educational interventions varied from 2 hours to 2 years. Interventions covered different aspects of EBP including the formulation of a research question, existing sources of evidence, critical appraisal methodology, and interpretation of findings and implementation into practice. All but six studies reported using reliable and valid instruments to assess the effect of interventions on EBP attitudes, skills, and perceptions. 17, 18, 21, 22, 25, 28 Two studies used the Clinical Effectiveness and Evidence-Based Practice Questionnaire, 18, 22 one the Fresno Test, CAMS Test, and Questions by course chairs, 25 one the EBASE Questionnaire, 21 one the Berlin Questionnaire, 28 and one the Fresno Test. 17 The overall knowledge, beliefs, and skills of health care professionals related to EBP were most commonly explored among studies. Most of the studies evaluated the short-term effects of the intervention, and only three studies tested the longer-term effects: one 21 and 60 days, 10 one 9 and 16 months, 21 and one study 1 year post-intervention. 20 The study characteristics are summarized in Table 1 .
Data synthesis
We synthesized the key findings of the eligible studies as follows. Nine studies showed an overall increase in all EBP domains (knowledge, skills, attitudes) following the intervention indicating a higher EBP competence, and only two studies examined the effectiveness of the intervention in improving the skill of database searching.
A study performed in the USA by Allen et al 11 Zaidi et al 28 organized a 14-hour workshop composed of seven sessions, covering basic evidence-based medicine (EBM) concepts -development of a research question, literature search, and appraisal of articles -in order to demonstrate that EBM training can be implemented in developing countries despite minimal resources. The Berlin Questionnaire was used to evaluate the results of the intervention. A significant change in the scores of the participants after completion of the workshop was reported (mean 4.7 vs 7.6, P<0.001).
Nicholson et al assessed the impact of a 1-year case-based EBM workshop organized for 28 clinical educators. 17 The participants reported a significant improvement of the use of EBM resources and their overall EBM knowledge (both P<0.001). An uncontrolled study, conducted in the USA by Green among 10 academic podiatric physicians, presented the design, delivery, and evaluation of a national EBM program. 16 The participants stated that after the 2-day seminar, they were able to search efficiently for the best evidence (P=0.005) and to critically appraise the report of a clinical study (P=0.004).
In another study, Allen et al organized a 20-hour course for faculty members in a faculty of naturopathic and classical Chinese medicine institution. Significant changes in research attitudes (4.4 vs 4.9, P<0.02), critical appraisal attitudes (3.4 vs 4, P<0.04), and self-appraised skills (3.6 vs 4.3, P<0.01) were reported from the participants. 11 Wilson et al designed an MI which consisted of an 8-week journal club that combined in-person sessions and private online sessions in social media site. 23 The 36 health care professionals who participated stated a significant increase in EBP use (1.2±0.7 vs 1.7±0.7) and behaviors (3.0±0.4 vs 3.2±0.4).
The latest study was a controlled trial which examined the impact of a 5-hour educational workshop (MI) on primary care doctors. 29 The study reported a significant impact of the intervention on both utilizing EBM resources (P=0.001) and EBM knowledge (P=0.000) .
A quasi-experimental study conducted in the USA evaluated the results of three trainings conducted among practitioners from community-based organizations. 15 Participants were found to improve their skills on locating evidence-based resources (3.0 vs 4.7, P<0.001), narrowing search findings (3.0 vs 4.6, P<0.001), and determining strategies to collect primary data (3.17 vs 4.63, P<0.001). Weng et al organized an EBM contest and used PICO (problem/ population, intervention, comparison and outcome) tool to determine participants' skills in formulating an answerable question, performing a literature search, critically appraising the evidence, and implementing into clinical practice teams. 24 A significant increase was observed in the EBP knowledge and skills of the participants (P<0.001). Moreover, a significant increase was observed in their access to literature databases.
Two studies compared the efficacy of different types of interventions. Hatmi et al compared the effectiveness of organizing conferences, including from small group discussions to traditional conferences, in improving EBP competency. 27 The results proved conference combined with group discussion to be a more effective strategy for teaching EBP. Another randomized trial sampled 293 chiropractors, who were allocated to either an online EBP intervention group or a no-intervention control. 21 The online intervention consisted of three courses and four booster lessons. Intervention group showed an improvement in their EBP attitudes (mean scores difference =6.2, P<0.001) and skills (mean scores difference =10.0, P<0.001) following the intervention compared to the nonintervention group.
Two studies were performed in developing countries.
26,28
The first study from Pakistan is described above. 28 The second study performed in Peru sampled 220 clinicians, who participated in an annual 3-day course with interactive lectures and interactive workshops. 26 An improvement was observed in the self-reported competence (2.0 vs 3.0, P<0.001).
Seven studies sampled nurses. [10] [11] [12] [13] 19, 20, 22 Two of them were described previously. 13 Following the course, participants reported that they were able to describe the steps used in the process of EBP, how to do a literature search, and how to identify the best sources of evidence. Finally, in a study performed in 2004, the enrolled nurses participated in an 18-to 24-month project and reported that the program helped them grow professionally and that they planned to use EBP in the future. 12 Finally, one study performed in the USA assessed the impact of an online learning module on the attitudes of 609 participants. 18 The study did not reach any statistically significant conclusion.
Discussion
The use of research evidence in clinical decision-making is a core skill for health care practice. Promoting and implementing EBP and associated skills in clinical practice is essential for patient safety, quality of care, and carers' satisfaction. Our findings showed that promoting and encouraging educational approaches to teach EBP is associated with improved delivery of clinical practice, in the area of EBP. In addition, health care professionals' exposure to the methodology of critical appraisal and synthesis of research articles with the use of journal clubs and EBP strategies encourages the implementation of EBP in clinical practice. Our data also suggest that the provision of different options of teaching EBP relates to an increased engagement of professionals with different learning styles and preferences. This review provides evidence to leaders, decision-makers, and educators in clinical settings on the possible approaches and strategy to promote EBP attitudes, knowledge, and skills within the health care settings.
In order to be able to plan educational activities and strategies for promoting EBP in an organization, the first and essential step is to gather data on EBP practices, beliefs, and associated skills on an organizational level. The process of incorporating EBP into the culture of an organization is long and requires leadership support and resources. Leadership can influence this positive attitude by creating opportunities for practice, which will increase the knowledge and skills regarding EBP. Time, different learning styles, and unconventional work schedules are some of the barriers that organizations are requested to minimize in order to facilitate EBP implementation. Towards this direction, health care organizations need to develop and implement educational interventions which will focus on health care professionals and aim to encourage them to use EBP in their routine clinical practice.
The results of this review also have numerous implications as they can be used to develop future EBP training and interventions that can be implemented on a broader scale and therefore have larger impact. Existing strategies focus on improving EBP knowledge, formulating research questions with the use of PICO tool, searching electronic databases, and critically appraising the literature. An EBP educational intervention which will cover all these key areas and will adopt both online and face-to-face learning materials may result in improvements in the EBP knowledge and skills of professionals. Future educational interventions should also consider including the use of online group discussions and other interactive approaches in an effort to provide personalized feedback, collaborative learning, and educator-student interaction, all of which are known to facilitate adult learning. [30] [31] [32] A limitation of the existing evidence is the heterogeneity of interventions that have been used and outcomes measured which did not allow for a meta-analysis to be conducted. More comprehensive studies are necessary to be done in order to answer key questions regarding the effectiveness of different approaches to teach EBP. In addition, future research should take into consideration the effectiveness of use and application of new technology and online direct and instant communication abilities in enhancing online interactive learning and opinion exchange. Finally, further research is essential in order to assess the long-term impact and sustainability of the educational interventions, their cost-effectiveness, and the role of enhancing EBP knowledge in improving health outcomes.
Conclusion
Multi-thematic teaching strategies for optimizing EBP for health professionals should become a robust standardized procedure of the health profession's educational curricula and lifelong learning of health care professionals. Among the different types of teaching strategies, the online programs seem to be effective and comprehensive. These findings conveyed the existing knowledge on teaching strategies and their effectiveness, while they could be utilized in order to enhance participation in future EBP programs. A better understanding of what motivates practitioners to engage in online educational activities is needed. Online educational intervention can provide an opportunity to enhance professionals' overall motivation and capacity for EBP, but is not adequate to make important changes in their EBP behaviors.
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Teaching health care professionals EBP Future educational approaches using online learning might consider increasing staff support related to new technologies as technological challenges may deter some participants.
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